In this study we evaluated the effect of several trypsin inhibitors (p-aminobenzamidine: pAB; N-\g=a\-p-tosyl-l-lysine-chloromethyl-ketone: TLCK and p-nitrophenyl-p\m='\-guanidino-benzoate: NPGB) on sperm binding and penetration of the human zona pellucida. Motile 
Introduction
The interaction between spermatozoa and the zona pellucida is a crucial step during mammalian fertilization (Yanagimachi, 1988) . This interaction involves several levels. First, the spermatozoa attach to the zona pellucida. This primary attach¬ ment is performed by either acrosome-intact or acrosomereacted spermatozoa. In the mouse, however, only acrosomeintact spermatozoa can initiate binding to the zona pellucida (Florman and Storey, 1982;  Saling and Storey, 1979) . The initial binding is followed by either the zona-induced acrosome reaction or by secondary sperm binding and penetration of the zona pellucida (Yanagimachi, 1988 (Wassarman et al, 1989) . ZP2 has been implicated in the secondary binding of acrosome-reacted spermatozoa to the zona (Bleil et al, 1988) . It has been suggested that a trypsin-like enzyme of spermatozoa could participate in several of these processes (Saling, 1981; Dravland et al, 1984; Bleil et al, 1988) . For instance, there is evidence that sperm penetration through the zona pellucida involves localized proteolysis (McRorie and Williams, 1974 (Shams-Borhan and Harrison, 1981; Dravland et al, 1984) . It has also been suggested that a trypsin-like enzyme may be involved in the binding of mouse spermatozoa to the zona pellucida (Saling, 1981; Benau and Storey, 1987) .
In the present study, we investigated the influence of several low molecular weight trypsin inhibitors on the interaction of human spermatozoa with zona pellucida. We (Cross et al, 1988 (Lambert et al, 1985) .
Effect of inhibitors on the sperm acrosome reaction
The effect of protease inhibitors on the human sperm acrosome reaction was evaluated using intact zonae pellucidae or preovulatory human follicular fluid to induce the acrosome reaction, as described below. pAB and Na-p-tosyl-L-lysinechloromethyl-ketone (TLCK) (Cross et al, 1986; Morales et al, 1989 (Cross el al, 1986) . Pisum sativum agglutinin and antisperm antiserum provide equivalent assess¬ ments of acrosomal status (Cross et al, 1986 (Cross et al, , 1988 (Fig. 2) In additional experiments, we tested the ability of the various inhibitors to prevent the acrosome reaction induced by treat¬ ment with human follicular fluid (Fig. 3) (Fig. 4) (Dravland et al, 1984) , or in the dispersal of the acrosomal matrix (ShamsBorhan and Harrison, 1981; Perreault et al, 1982) . Pillai and Meizel (1991) showed that trypsin inhibitors block the membrane events of the human sperm acrosome reaction. Our electron microscopy results also suggest that the inhibitors blocked the membrane fusion events of the acrosome reaction.
However, the possibility that dispersal of the acrosomal matrix was also prevented by the inhibitors cannot be ruled out by the present data.
It has long been recognized that a trypsin-like enzyme from spermatozoa has a role in zona pellucida penetration, through a limited proteolysis of the zona pellucida glycoproteins (Fraser, 1982; Dunbar et al, 1985) . The sperm trypsin-like enzyme implicated in gamete binding and recognition has been suggested to be acrosin, or its zymogen form proacrosin (Töpfer-Petersen and Henschen, 1987; Jones et al, 1988) . How¬ ever, it is not clear whether the enzyme or zymogen would participate in the primary or in the secondary sperm binding to the zona, or in both. In the mouse, it was suggested that acrosin may be involved in both types of binding (Saling, 1981; Benau and Storey, 1987; Bleil et al, 1988) . It has been also shown that before the morphological events of the acrosome reaction, immunoreactive acrosin appears on the surface of the plasma membrane overlying the human sperm acrosome (Tesarik et al, 1988 (Tesarik et al, , 1990 (Goodpasture et al, 1981) .
It has also been shown that inhibitors of this type at concen¬ trations above 10 pmol 1_1 block acrosin activity in whole human spermatozoa (Kaminski et al, 1987 (Hesse et al, 1984) and phospholipase A2 has also been implicated in the process of acrosome reaction (Llanos et al, 1982 
